ABSTRACT Oliguria is a common feature of acute kidney injury (AKI), but should be interpreted in the context of other biochemical markers when diagnosing and monitoring AKI or considering the need for renal support. We report an unusual case of apparent severe oliguria arising as a result of complex urological pathology and discuss how an understanding of creatinine kinetics raised suspicions of an alternative diagnosis. We discuss the problems caused by an over-reliance on urine output or serum creatinine alone when diagnosing and staging AKI and highlight the need for a more holistic approach.
inTRoduCTion
Oliguria is a common feature of acute kidney injury (AKI), but should be interpreted in the context of other biochemical markers when diagnosing and monitoring AKI, or considering the need for renal support. This is particularly true in patients with a history of renal tract or pelvic disease or surgery.
CASe RepoRT
A 57-year-old man required emergency admission with a six-week history of profuse diarrhoea. He had a complex urological history: eight months prior to admission he had required drainage of a left renal bed collection, which had developed following a partial left nephrectomy for renal cell carcinoma; three months prior to admission, he had also undergone right total nephroureterectomy for transitional cell carcinoma; his left ureteric stent was replaced two months before admission after a renocutaneous fistula between the left middle calyx and skin was identified as the cause of the discharge of purulent urine from a previous surgical drain site; five weeks prior to the current admission, his serum creatinine had remained stable at 260 micromoles per litre (µmol/L).
On admission the patient looked unwell, was confused and unsteady. His renocutaneous fistula was discharging purulent urine. He had AKI (serum creatinine now 337 µmol/L) and severe metabolic acidosis (pH 7.13), which was shown to be of a normal anion gap on day three of his admission (venous bicarbonate 18 millimoles per litre [mmol/L], Cl-120 mmol/L, Na+ 147 mmol/L, K+ 3.3 mmol/L). His initial urine output (measured via a urethral catheter) ranged between 150-200 millilitres per hour (mL/hr). An ultrasound scan showed no hydronephrosis. His AKI was provisionally ascribed to ischaemic acute tubular necrosis (ATN) due to volume depletion from diarrhoea. Continuous veno-venous haemofiltration was instituted on critical care, primarily for correction of his acidaemia. His serum creatinine had fallen to 275 µmol/L when renal support was suspended, six hours prior to step down to the renal unit on day two of his admission.
The following day, it was noted that his urine output had fallen to 246 mL in the preceding 24 hours. A second renal tract ultrasound again showed no obstruction. Despite being oliguric, the patient's serum creatinine fluctuated between 272 and 304 µmol/L between days three and eight of his admission, without evidence of a progressive rise -a finding seemingly incompatible with the clinical diagnosis of ongoing, oliguric, ischaemic ATN ( Figure 1 ). Although noted as being 'watery', changes in the nature of his diarrhoea in the initial stages of his admission were not documented so a relationship between this and his urine output could not be ascertained; however, on day eight he was noted to have passed 'firm stool mixed with urine'. Mindful of the patient's past urological history, reinstitution of renal support was deferred and further investigations arranged. A fistulogram was undertaken on day ten of his admission which showed the presence of a reno-colonic fistula, explaining his 'watery diarrhoea', his apparent oliguria and his stable renal excretory capacity (Figure 2 ).
The patient subsequently underwent left hemi-colectomy and disconnection of his reno-colonic fistula with later plugging of his reno-cutaneous tract. Unfortunately, his chronic kidney disease ultimately progressed to end-stage renal disease and dependence on maintenance dialysis.
diSCuSSion
Ureterocolonic fistula formation is a rare cause of apparent oliguria and watery diarrhoea. 1 In our case, an understanding of expected biochemical changes in oliguric ATN highlighted the incompatibility between this diagnosis and evidence of a stable serum creatinine. Current consensus criteria for AKI allow both diagnosis and stratification of severity through changes in either serum creatinine or urine output alone. 2 A variety of factors can influence criteria based on serum creatinine (for instance muscle mass, the use of drugs that interfere with the tubular secretion of creatinine and supplemental creatine). 3 It is also recognised, however, that oliguria can occur for reasons other than AKI. For example, the hormonal response to trauma or major surgery can result in antidiuresis and oliguria. 4 An incompatible clinical history and the persistence of oliguria beyond 24 hours 4 would go against this aetiology in the present case, however. It has also been suggested that the strict definition of AKI requires the correction of pre-renal azotaemia 5 -the reduction in renal excretory capacity arising from renal under-perfusion. 6 Pre-renal azotaemia is a predictable by-product of a normal, physiological response to reduced effective circulating volume and is readily reversed through volume replacement or vasopressor therapy as no renal cell injury (i.e. AKI) has yet occurred. In our case, an understanding that renal excretory capacity is maintained by an obligatory urine output of around 500 mL/day 7 would have highlighted the incompatibility with both 'pre-renal' azotaemia and established AKI; in a persisting and severe oliguric state, one would expect progressive accumulation of excretory products such as creatinine. Generated from muscle metabolism of creatine, 3 Apparent oliguria following urological surgery renal dysfunction but also the creatinine generation rate, the underlying muscle mass and the volume of distribution of creatinine. Mathematical modelling 8 has suggested that in severe AKI, defined as a 90% reduction in creatinine clearance from baseline, one would expect serum creatinine to rise by around 160 to 175 µmol/L/day. A more modest 50% reduction in creatinine clearance would yield a serum creatinine rise of around 50 µmol/L/day.
The presence of a normal anion gap metabolic acidosis could have been compatible with the patient's diarrhoea, regardless of the presence or absence of his renocolonic fistula. However, the return of renal function to the pre-morbid baseline and the lack of any subsequent significant change in serum creatinine, despite persisting, severe oliguria, suggested that this was not simply prerenal azotaemia or ischaemic AKI.
ConCluSion
Although our case represents a rare cause of oliguria it highlights the importance of an holistic approach to the diagnosis of AKI -especially given the treatable underlying diagnosis and the risks of renal support. 9 Consensus definitions, from the RIFLE criteria, 10 through Acute Kidney Injury Network (AKIN) 5 to the most current diagnostic system 2 are powerful tools for understanding the epidemiology of AKI. Despite potential pitfalls, careful consideration of clinical context, effective circulating volume and the interplay between creatinine kinetics and urine output should provide the clearest insight into individual underlying pathophysiology.
